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1
IMAGE-FORMING DEVICE HAVING WASTE
DEVELOPER MATERIAL CONVEYING
MECHANISM

CROSS-REFERENCE TO RELATED
APPLICATION

This application is a divisional of U.S. patent application
Ser. No. 14/457,102, filed on Aug. 11, 2014, which is a
continuation of U.S. patent application Ser. No. 13/363,113,
filed on Jan. 31, 2012 and now issued as U.S. Pat. No. 8,805,
264B2, which claims priority from Japanese Patent Applica-
tions No. 2011-034345 filed Feb. 21, 2011 and No. 2011-
034346 filed Feb. 21, 2011. The contents of the above noted
applications are incorporated herein by reference in their
entirety.

TECHNICAL FIELD

The present invention relates to an image-forming device,
such as a color printer, and a developer material unit for being
mounted in the image-forming device.

BACKGROUND

One type of image-forming device is equipped with pho-
tosensitive drums arranged in tandem and parallel to one
another. Four photosensitive drums are typically provided for
the four colors yellow, magenta, cyan, and black. The image-
forming device also has an endless conveying belt disposed in
contact with all photosensitive drums for conveying sheets of
paper so that the sheets sequentially contact each of the pho-
tosensitive drums. Toner images formed on the photosensi-
tive drums are transferred onto the sheet of paper conveyed by
the conveying belt, forming a color image on the paper with
the superposed images of each color.

Since residual toner remaining on the photosensitive
drums after an image-forming operation can become depos-
ited on the conveying belt, a cleaning member is generally
provided for removing toner from the conveying belt. Toner
removed from the conveying belt by the cleaning member is
conveyed to a waste toner collecting unit for storage. An
image-forming device that integrally provides the waste toner
collecting unit with a developer cartridge has been proposed.
When the developer cartridge runs out of toner, the waste
toner collecting unit is replaced together with the developer
cartridge.

An image-forming device that has a photosensitive drum
and a developing unit, to which a toner box accommodating
toner therein is detachably mounted, has also been proposed.
The toner box is formed with a toner discharging opening for
discharging toner to the developing unit. A shutter is slidably
mounted on the toner box to open/close the toner discharging
opening. After the toner box is mounted to the developing
unit, the shutter is moved to open the toner discharging open-
ing, thereby supplying toner to the developing unit. Before
the toner box is detached from the developing unit, the shutter
is moved to close the toner discharging opening, thereby
preventing toner from leaking out of the toner discharging
opening when the toner box is detached from the developing
unit.

SUMMARY

An object of the present invention is to provide an
improved image-forming device and an improved developer
material unit.
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In order to attain the above and other objects, the invention
provides an image-forming device. The image-forming
device may include: a photosensitive drum; a developer mate-
rial accommodating part; a developing roller; a recovering
unit; a waste developer material accommodating part; and a
waste developer material conveying mechanism. The devel-
oper material accommodating part may be configured to
accommodate developer material. The developing roller may
be configured to supply the photosensitive drum with the
developer material accommodated in the developer material
accommodating part. The recovering unit may be configured
to remove, from a target for waste developer material recov-
ery, waste developer material to be discarded from the target
and collect the waste developer material. The waste developer
material accommodating part may be provided integrally
with the developer material accommodating part and config-
ured to accommodate waste developer material collected by
the recovering unit. The waste developer material conveying
mechanism may be configured to be connected to both of the
recovering unit and the waste developer material accommo-
dating part and to convey the waste developer material from
the recovering unit to the waste developer material accom-
modating part. The waste developer material conveying
mechanism may include a conveying member. The conveying
member may be disposed outside the waste developer mate-
rial accommodating part and coupled to a center region of the
waste developer material accommodating part along an axial
direction of the photosensitive drum.

BRIEF DESCRIPTION OF THE DRAWINGS

The particular features and advantages of the invention as
well as other objects will become apparent from the following
description taken in connection with the accompanying draw-
ings, in which:

FIG.1 is a cross-sectional view of a color printer according
to an embodiment of the present invention, in which a drawer
unit is in an accommodated position;

FIG. 2 is a cross-sectional view of the color printer of FIG.
1, in which the drawer unit is in a pulled-out position;

FIG. 3 is a cross-sectional view of the color printer of FIG.
1, in which the drawer unit is in the pulled-out position and a
black toner unit is detached from the drawer unit;

FIG. 4 is a left side view of the drawer unit, in which
operating knobs are aligned in the vertical direction (devel-
oping-unit-side shutters are in a closed position);

FIG. 5 is a left side view of the drawer unit, in which the
operating knobs are aligned in the front-to-rear direction (the
developing-unit-side shutters are in an open position);

FIG. 6 is a left side view of the drawer unit, while showing
a cross-section of an outer conveying unit, in which an outer
shutter is in a closed position;

FIG. 7 is a left side view of the drawer unit, while showing
the cross-section of the outer conveying unit, in which the
outer shutter is in an open position;

FIG. 8 is a cross-sectional view of the drawer unit, in which
the developing-unit-side shutters are in a closed position;

FIG. 9 is a cross-sectional view of the drawer unit, in which
the developing-unit-side shutters are in an open position;

FIG. 10 is a cross-sectional view of the drawer unit, from
which showing of developing units is omitted, wherein sec-
ond engagement grooves are aligned in a slanted direction
downward toward the front (the developing-unit-side shutters
are in the closed position);

FIG. 11 is a cross-sectional view of the drawer unit, from
which showing of the developing units is omitted, wherein the
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second engagement grooves are aligned in a slanted direction
upward toward the front (the developing-unit-side shutters
are in the open position);

FIG. 12 is a sectional view of the drawer unit taken along a
line A-A in FIG. 8 and shown from the front side to the rear
side;

FIG. 13 is a cross-sectional view of the developing unit, in
which the developing-unit-side shutter is in the closed posi-
tion;

FIG. 14 is a cross-sectional view of the developing unit, in
which the developing-unit-side shutter is in the open position;

FIG. 15 is a left-side view of a black toner unit, in which an
operating lever extends upward;

FIG. 16 is a left-side view of the black toner unit, in which
the operating lever extends forward;

FIG. 17 is a cross-sectional view of the black toner unit, in
which the operating lever extends upward, an inner cylindri-
cal body is in a closed position, and a cylindrical shutter is in
a closed position;

FIG. 18 is a cross-sectional view of the black toner unit, in
which the operating lever extends forward, the inner cylin-
drical body is in an open position, and the cylindrical shutter
is in an open position;

FIG. 19 is a front view of the black toner unit;

FIG. 20 is a cross-sectional view of a toner unit for yellow,
magenta, or cyan, in which an inner cylindrical body is in a
closed position;

FIG. 21 is a cross-sectional view of the toner unit for
yellow, magenta, or cyan, in which the inner cylindrical body
is in an open position;

FIG. 22 is a cross-sectional view of the developing unit and
the black toner unit, in which respective parts are in a closed
position;

FIG. 23 is a cross-sectional view of the developing unit and
the black toner unit, in which the respective parts are in an
open position;

FIG. 24 is a cross-sectional view of the developing unit and
the toner unit for yellow, magenta, or cyan, in which respec-
tive parts are in a closed position;

FIG. 25 is a cross-sectional view of the developing unit and
the toner unit for yellow, magenta, or cyan, in which the
respective parts are in an open position;

FIG. 26 is a front view of the black toner unit and the belt
cleaner;

FIG. 27 is a cross-sectional view schematically showing an
essential part of a color printer according to another embodi-
ment of the present invention, in which a developing roller for
black contacts a corresponding photosensitive drum;

FIG. 28 is a cross-sectional view schematically showing
the essential part of the color printer of FIG. 27, in which the
developing roller for black separates from the corresponding
photosensitive drum;

FIG. 29 is a cross-sectional view schematically showing an
essential part of the color printer of FIG. 27, in which a
developing roller for yellow, cyan, or magenta contacts a
corresponding photosensitive drum;

FIG. 30 is a cross-sectional view schematically showing
the essential part of the color printer of FIG. 27, in which the
developing roller for yellow, cyan, or magenta separates from
the corresponding photosensitive drum;

FIG. 31 is a sectional view of an operating knob according
to a first variation, in which the operating knob protrudes
outside the manual operating member;

FIG. 32 is a sectional view of the operating knob of FIG.
31, in which the operating knob is retracted inside the manual
operating member;
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FIG. 33 is a cross-sectional view of a color printer, to which
the configuration of FIGS. 31 and 32 is applied, and showing
the state, in which a cover for maintaining the operating knobs
in their retracted states is attached;

FIG. 34 is a cross-sectional view of a color printer accord-
ing to a second variation, in which a backup roller is provided
in a position confronting a primary belt cleaning roller;

FIG. 35 is a cross-sectional view of a belt cleaner according
to a third variation; and

FIG. 36 is across-sectional view schematically showing an
essential part of a color printer of a third variation, in which a
drum cleaner serves as a recovering unit.

DETAILED DESCRIPTION

Next, embodiments of the present invention will be
described while referring to the accompanying drawings.

1. Color Printer

As shown in FIGS. 1, 2, and 3, the image-forming device
according to the embodiment is a tandem-type color printer 1.
The color printer 1 includes a main casing 2. A drawer unit 3
is mounted inside the main casing 2. A front cover 4 is pro-
vided on the front surface of the main casing 2 and is capable
of'being opened and closed thereon. When the front cover 4 is
open, the drawer unit 3 can be moved horizontally between an
accommodated position inside the main casing 2 (the position
shown in FIG. 1) and a pulled-out position outside the main
casing 2 (the position shown in FIG. 2). In the pulled-out
position, part of the drawer unit 3 remains inside the main
casing 2, while the top of the drawer unit 3 outside the main
casing 2 is exposed to reveal four toner units 11 (described
later) mounted therein.

In the following description, the side of the color printer 1
on which the front cover 4 is provided (the side that a user
faces when operating the color printer 1) will be considered
the front side of the color printer 1 relative to a front-to-rear
direction. A direction orthogonal to a flat surface on which the
color printer 1 rests will be considered the vertical (an up-to-
down direction). The left and right sides of the color printer 1
are defined based on the reference of a user facing the front
side of the color printer 1 when the color printer 1 rests on a
flat surface.

The drawer unit 3 is provided with a drawer frame 5. Four
photosensitive drums 6 are rotatably retained in the drawer
frame 5. More specifically, the photosensitive drums 6 are
retained in the drawer frame 5 so that the peripheral surfaces
of'the photosensitive drums 6 are capable of circulating about
axes extending in the left-to-right direction. The four photo-
sensitive drums 6 are respectively provided for the colors
black, yellow, magenta, and cyan and are arranged at regular
intervals along the front-to-rear direction from the front to the
rear according to the order of colors given above. In other
words, the photosensitive drums 6 are juxtaposed with one
another and arm arranged spaced apart from one another by
the same gap in the front-to-rear direction.

The drawer frame 5 also retains four chargers 7, four devel-
oping units 8, and four drum cleaners 9 for the four colors
black, yellow, magenta, and cyan. One each of the chargers 7,
developing units 8, and drum cleaners 9 is arranged circum-
ferentially around the corresponding photosensitive drum 6.
The chargers 7 are disposed above the corresponding photo-
sensitive drums 6. The developing units 8 are disposed diago-
nally above and forward of the corresponding photosensitive
drums 6. The drum cleaners 9 are disposed on the rear of the
corresponding photosensitive drums 6.
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The drawer frame 5 also retains a belt cleaner 10.

Four toner units 11 are detachably retained in the drawer
frame 5 at positions above the corresponding developing
units 8. The toner units 11 supply toner to the developing units
8. As illustrated in FIG. 3, the toner units 11 are detachably
mounted in the top of the drawer frame 5 while the drawer unit
3 is in the pulled-out position.

An exposure device 12 is provided in the uppermost sec-
tion of the main casing 2. The exposure device 12 irradiates
four laser beams corresponding to the four colors used by the
color printer 1.

During an image-forming operation, the photosensitive
drums 6 rotate clockwise in a left side view. As each photo-
sensitive drum 6 rotates, the corresponding charger 7 applies
a uniform charge to the surface of the photosensitive drum 6
through corona discharge. Subsequently, the exposure device
12 irradiates laser beams for selectively exposing the surfaces
of'the photosensitive drums 6. This exposure removes charge
from the surfaces of the photosensitive drums 6, forming
electrostatic latent images thereon. The corresponding devel-
oping units 8 then supply toner to develop the latent images
into toner images.

A sheet-conveying belt 13 is provided inside the main
casing 2 at a position slightly below the vertical center of the
main casing 2. The sheet-conveying belt 13 is an endless belt
and is looped about two rollers 14 and 15. The rollers 14 and
15 are disposed in approximately the same vertical position,
but are spaced apart in the front-to-rear direction. By placing
the sheet-conveying belt 13 around the rollers 14 and 15, the
upper portion of the belt loop between the top edges of the
rollers 14 and 15 forms a flat portion that extends in both
front-to-rear and left-to-right directions. This flat portion con-
tacts the four photosensitive drums 6.

Transfer rollers 16 are disposed inside the loop of the
sheet-conveying belt 13 at positions confronting correspond-
ing photosensitive drums 6 through the flat portion of the
sheet-conveying belt 13.

A sheet cassette 17 accommodating sheets of paper is
disposed in a bottom section of the main casing 2. Various
rollers are provided for conveying sheets of paper from the
sheet cassette 17 onto the flat portion of the sheet-conveying
belt 13. The sheet-conveying belt 13 then conveys the sheets
of'paper rearward sequentially through positions between the
sheet-conveying belt 13 and each of the photosensitive drums
6.

During an image-forming operation, the sheet-conveying
belt 13 circulates counterclockwise in a left side view. Toner
images formed on the surfaces of the photosensitive drums 6
are sequentially transferred, beginning from the black toner
image, and superposed on the sheet of paper conveyed by the
sheet-conveying belt 13 through the function of the transfer
rollers 16, forming a color toner image on the paper from the
superposed toner images.

A fixing unit 18 is positioned on the rear side of the sheet-
conveying belt 13. Sheets of paper are conveyed to the fixing
unit 18 after toner images have been transferred onto the
sheets. The fixing unit 18 fixes the toner images to the sheets
of paper with heat and pressure. Once the toner images have
been fixed in the fixing unit 18, various rollers discharge the
sheets into a discharge tray 19 formed on the top surface of the
main casing 2.

A scanner 21 for reading data of original images is pro-
vided above the main casing 2. Hence, the color printer 1
possesses a copier function for reproducing images of origi-
nal documents on paper based on data read by the scanner 21.
The color printer 1 also possesses a scanner function for
transmitting data of an original image read by the scanner 21
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to a personal computer connected to the color printer 1. The
color printer 1 also possesses a facsimile function for trans-
mitting data of original images read by the scanner 21 to a
facsimile machine through a public telephone network.

2. Drawer Unit

2-1. Drawer Frame

The drawer frame 5 is configured of a left side plate 31
shown in FIGS. 4, 5, 6, and 7, and a right side plate 32 shown
in FIGS. 8,9,10, and 11. As shown in FIG. 12, the side plates
31 and 32 are arranged parallel to each other and separated in
the left-to-right direction. As shownin FIGS. 4,5, 8, and 9, the
drawer frame 5 also includes a front beam 33 bridging the
front ends of the side plates 31 and 32, and a rear beam 34
bridging the rear ends of the side plates 31 and 32.

As shown in FIG. 12, a guided part 35 is formed on the
outer surface of each of the side plates 31 and 32. The guided
parts 35 are formed as ridges extending along the top edges of
the side plates 31 and 32. Each guided part 35 extends rear-
ward to a position farther rearward than the rear beam 34. As
shown in FIGS. 4 through 7, two rollers 36 arranged parallel
to each other and separated in the front-to-rear direction are
rotatably mounted in the rear end portion of each guided part
35. An engagement groove 37 is formed in the top surface of
each guided part 35 at a position slightly rearward of the front
roller 36. The engagement grooves 37 are V-shaped in a side
view.

As shown in FIG. 2, guide parts 38 are provided in the main
casing 2. The guided parts 35 are guided within the respective
guide parts 38 as the drawer unit 3 is moved into and out of the
main casing 2. The guide parts 38 are positioned below the
exposure device 12 and extend in the front-to-rear direction.
In a side view, the guide parts 38 have an angular C-shape that
is elongated in the front-to-rear direction and open on the
front side. The bottom portion of the guide parts 38 is a step
lower near the rear end. The lower stepped portion of the
guide part 38 is longer than the interval between the two
rollers 36. A stopper arm 39 is attached to the front end of each
guide part 38 on the upper portion thereof. The stopper arms
39 extend in the front-to-rear direction and are pivotably
disposed on the guide parts 38 so that their front ends can
move up and down. Springs 40 urge the front ends of the
respective stopper arms 39 downward. An engaging protru-
sion is formed on the front end of each stopper arm 39. The
engaging protrusions are V-shaped in a side view and protrude
downward.

When the drawer unit 3 is in the accommodated position,
the guided parts 35 are positioned inside the guide parts 38
(between the upper portion and lower portion of the guide
parts 38), and the rear rollers 36 are in contact with the rear
ends of the guide parts 38. Further, the rollers 36 are posi-
tioned on the lower stepped portion of the guide parts 38. In
this state, the photosensitive drums 6 are in contact with the
sheet-conveying belt 13.

When the drawer unit 3 is moved from the accommodated
position to the pulled-out position, the rollers 36 roll over the
bottom portion of the guide parts 38, while the guided parts 35
remain supported on the bottom portion of the guide parts 38.
The engaging protrusions of the stopper arms 39 are in con-
tact with the top surfaces of the guided parts 35. When the
rollers 36 leave the lower stepped portion of the guide parts
38, the drawer unit 3 rises a distance equal to the height of the
step in the lower portion of the guide parts 38, causing the
photosensitive drums 6 to rise up off the sheet-conveying belt
13.
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When the drawer unit 3 reaches the pulled-out position
shown in FIG. 2, the engaging protrusions formed on the
stopper arms 39 become fitted into the respective engagement
grooves 37 of the guided parts 35. This engagement fixes the
drawer unit 3 relative to the main casing 2 with adequate
firmness so that the drawer unit 3 is maintained in the pulled-
out position.

2-2. Photosensitive Drums

As shown in FIGS. 8 through 11, each photosensitive drum
6 includes a cylindrical main drum body 41, and a drum shaft
42. The drum shaft 42 extends through the axial center of the
main drum body 41 and protrudes from both ends of the same.

The main drum body 41 is rotatably supported on the drum
shaft 42. While being aligned in the left-to-right direction, the
drum shaft 42 is inserted into the side plates 31 and 32 and is
fixed so as to be incapable of rotating relative to the side plates
31 and 32. Hence, the photosensitive drums 6 are rotatably
disposed so that the peripheral surfaces of the main drum
bodies 41 circulate. As shown in FIG. 12, a drum gear 43 is
mounted on the right end of the main drum body 41 and is
non-rotatable relative to the same. A motor (not shown) inputs
a drive force into the drum gear 43.

Alternatively, the main drum body 41 may be non-rotat-
ably supported on the drum shatt 42, the drum shaft 42 may be
rotatably supported in the side plates 31 and 32, and the drum
gear 43 may be fixed to the drum shaft 42.

2-3. Chargers

As shown in FIGS. 8 through 11, the chargers 7 are held in
charger retaining units 51. Each charger retaining unit 51
spans between the side plates 31 and 32 at a position above the
corresponding photosensitive drum 6. The charger retaining
units 51 have a substantially angular C-shape in cross section
that is open on the photosensitive drum 6 side. Each charger
7 includes a discharge wire 52 extending in the left-to-right
direction within the charger retaining unit 51, and a shielding
case 53 for covering the open side of the charger retaining unit
51. The shielding case 53 has a substantially angular C-shape
in cross section that is open on the side opposite the photo-
sensitive drum 6. When a high voltage is applied to the dis-
charge wire 52, the discharge wire 52 produces a corona
discharge to charge the surface of the photosensitive drum 6.
A grid electrode 54 is formed on the surface of the shielding
case 53 opposing the photosensitive drum 6 for regulating the
amount of charge that is applied to the photosensitive drum 6.

2-4. Developing Units

As shown in FIGS. 8, 9, 12, 13, and 14, each developing
unit 8 has a case 61. The case 61 includes a pair of side plates
62 arranged parallel to each other and separated in the left-
to-right direction. As shown in FIGS. 8, 9, 13, 14, a develop-
ing chamber 63 and a mounting space 64 for receiving a
corresponding toner unit 11 are formed between the left and
right side plates 62.

As shown in FIGS. 13 and 14, an opening 65 is formed in
the lower end of the case 61. The opening 65 opens toward the
corresponding photosensitive drum 6.

A developing roller 66 is disposed in the bottom portion of
the developing chamber 63. The developing roller 66 has a
cylindrical main developing roller body 67 having a central
axis that extends in the left-to-right direction, and a develop-
ing roller shaft 68 that is inserted through the main developing
roller body 67 along the central axis. A portion of the periph-
eral surface of the main developing roller body 67 is exposed
outside the case 61 through the opening 65. The developing
roller shaft 68 is rotatably supported in the left and right side
plates 62. The developing roller shaft 68 is inserted through
the side plates 62 and protrudes on the outside of the same.
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A supply roller 69 is provided in the developing chamber
63. The supply roller 69 has a cylindrical main supply roller
body 70 whose central axis extends in the left-to-right direc-
tion, and a supply roller shaft 71 that is inserted through the
main supply roller body 70 along the central axis. The supply
roller 69 is disposed in the developing chamber 63 so that the
main supply roller body 70 contacts the upper front portion of
the main developing roller body 67. The supply roller shaft 71
is rotatably supported in the left and right side plates 62 and is
inserted through the side plates 62 so as to protrude outward
therefrom.

A thin plate-shaped thickness-regulating blade 72 is pro-
vided in a position blocking the space between the rear edge
of the opening 65 and the main developing roller body 67 of
the developing roller 66. One end of the thickness-regulating
blade 72 is held in the case 61, while the other free end can
move through flexural deformation of the thickness-regulat-
ing blade 72. The free end of the thickness-regulating blade
72 contacts the top of the main developing roller body 67.

An auger 73 is also provided in the developing chamber 63
at a position diagonally upward and rearward of the supply
roller 69. The auger 73 has an auger shaft 74 extending in the
left-to-right direction, and an auger screw 75 forming a heli-
cal shape around the circumference of the auger shaft 74. The
auger shaft 74 is rotatably supported in the left and right side
plates 62.

The case 61 also has a partitioning wall 76 for separating
the developing chamber 63 and mounting space 64. A semi-
circular arc surface 77 is formed on the partitioning wall 76 in
the portion of the partitioning wall 76 confronting the auger
73 from a position diagonally above and forward of the same.
The arc surface 77 has its concave curved surface on the
developing chamber 63 side. As shown in FIG. 12, through-
holes 78 are formed in the left-to-right center region and both
left and right end regions of the are surface 77. The through-
holes 78 are rectangular and elongated in the left-to-right
direction. The through-holes 78 penetrate the arc surface 77
to provide communication between the developing chamber
63 and mounting space 64.

A circular first retaining through-hole 79 is formed in each
of'the side plates 62. The first retaining through-holes 79 have
substantially the same curvature as the top surface of the arc
surface 77, so that their peripheral edges conform to the top
surface of the arc surface 77. Generally disc-shaped shutter
operating members 80 are rotatably held (fitted) in corre-
sponding first retaining through-holes 79. The shutter oper-
ating members 80 have a curvature slightly less than that of
the first retaining through-holes 79. As shown in FIGS. 12
through 14, a developing-unit-side shutter 81 spans between
the left and right shutter operating members 80. The devel-
oping-unit-side shutter 81 has a thin plate shape that curves to
conform to the top surface of the arc surface 77.

As shown in FIGS. 8 and 9, a first engagement groove 82 is
formed in the inside surface of each shutter operating mem-
bers 80. Each first engagement groove 82 for the yellow,
magenta, and cyan developing units 8 is a single groove
passing through the center of the shutter operating member 80
and extending linearly from one edge to the other, forming
openings in the edge of the shutter operating member 80 at
two diametrically opposing positions. The first engagement
grooves 82 for the black developing unit 8, however, are
slightly curved. The convex curved side of the first engage-
ment grooves 82 faces forward when the through-holes 78 are
closed by the developing-unit-side shutter 81 (see FIG. 13).

As shown in FIG. 12, a coupling protrusion 83 is formed on
the outer surface of each shutter operating member 80. The
coupling protrusions 83 are ridge-like protrusions that appear
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rectangular in a side view and extend along a diameter of the
shutter operating member 80 (see FIGS. 10 and 11).

As shown in FIGS. 8 and 9, a toner unit guide groove 84 is
formed in each of the left and right side plates 62. The toner
unit guide grooves 84 for the black developing unit 8 extend
diagonally upward and forward from a position near the par-
titioning wall 76, then bend slightly and proceed diagonally
upward and forward along a gentler slope. The toner unit
guide grooves 84 for yellow, magenta, and cyan extend
upward from a position near the corresponding partitioning
walls 76. Each of the toner unit guide grooves 84 gradually
widens from a midway point to the upper side and is open in
the top surface of the corresponding side plate 62.

2-5. Developing Unit Support Plates

As shown in FIGS. 10 through 12, developing unit support
plates 91 are fixed to the inner surfaces of the side plates 31
and 32 constituting the drawer frame 5.

The developing unit support plates 91 are provided at posi-
tions corresponding to the four developing units 8. Each
developing unit support plate 91 has formed therein a devel-
oping roller shaft support through-hole 92 for receiving and
supporting one end of the corresponding developing roller
shaft 68, and a supply roller shaft support through-hole 93 for
receiving and supporting one end of the corresponding supply
roller shaft 71. Both the support through-holes 92 and 93 are
elongated through-holes with a long axis extending obliquely
upward and forward (or downward and rearward).

A circular second retaining through-hole 94 having a cur-
vature substantially equal to that of the first retaining through-
hole 79 is formed in the developing unit support plate 91 at a
position opposing the shutter operating member 80 (see
FIGS. 8 and 9) in the left-to-right direction. A generally
disc-shaped manual operating member 95 is rotatably
retained (fitted) in the second retaining through-hole 94. The
manual operating member 95 has substantially the same cur-
vature as the shutter operating member 80.

The inner surface of the manual operating member 95 is
approximately flush with the inner surface of the developing
unit support plate 91, as illustrated in FIG. 12. A second
engagement groove 96 is formed in the inner surface of the
manual operating member 95. The second engagement
groove 96 is a single groove extending linearly along a diam-
eter of the manual operating member 95 and forming open-
ings in the circumferential edge of the manual operating
member 95. The coupling protrusion 83 of the corresponding
shutter operating member 80 is engaged in the second
engagement groove 96.

As shown in FIGS. 4 through 7 and 12, circular through-
holes 97 are formed in the side plates 31 and 32 constituting
the drawer frame 5 at positions overlapping the second retain-
ing through-holes 94 in the left-to-right direction. The
through-holes 97 have the same curvature as the second
retaining through-holes 94. The manual operating members
95 are fitted into corresponding through-holes 97. An operat-
ing knob 98 is formed on the outer surface of each manual
operating member 95. As shown in FIGS. 4 through 7, the
operating knobs 98 are formed as ridges that appear rectan-
gular in a side view and extend along a diameter of the manual
operating member 95.

2-6. Drum Cleaners

As shown in FIGS. 8 and 9, each drum cleaner 9 has a case
101. The case 101 forms a general C-shape in cross section
that is open on the photosensitive drum 6 side. The cases 101
span between the side plates 31 and 32 of the drawer frame 5.

A drum cleaning roller 102 is accommodated in the case
101. The drum cleaning roller 102 has a cylindrical main
roller body 103 whose central axis is oriented in the left-to-
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right direction, and a roller shaft 104 inserted through the
main roller body 103 along its central axis. The drum cleaning
roller 102 is disposed so that the main roller body 103 con-
tacts the photosensitive drum 6.

2-7. Belt Cleaner

As shown in FIGS. 8 and 9, the belt cleaner 10 includes a
primary belt cleaning roller 111, and a secondary belt clean-
ing roller 112.

The primary belt cleaning roller 111 is disposed in the
lower front corner of the drawer frame 5. The primary belt
cleaning roller 111 has a cylindrical main roller body 113
whose central axis is oriented in the left-to-right direction,
and a roller shaft 114 inserted through the main roller body
113 along its central axis. When the drawer unit 3 is in the
accommodated position inside the main casing 2, the main
roller body 113 contacts the sheet-conveying belt 13 along
substantially the entire width thereof at a position opposing
the roller 14 through the sheet-conveying belt 13, as shown in
FIG. 1. The roller shaft 114 is rotatably supported in the side
plates 31 and 32 of the drawer frame 5.

As shown in FIGS. 8 and 9, the secondary belt cleaning
roller 112 has a cylindrical main roller body 115 whose cen-
tral axis is oriented in the left-to-right direction, and a roller
shaft 116 inserted through the main roller body 115 along its
central axis. The main roller body 115 contacts the main roller
body 113 of the primary belt cleaning roller 111 along sub-
stantially its entire width from a position above and forward
thereof. The roller shaft 116 is rotatably supported in the side
plates 31 and 32 of the drawer frame 5.

A waste toner conveying chamber 117 is provided below
the secondary belt cleaning roller 112. The waste toner con-
veying chamber 117 is formed by a chamber wall 118. The
chamber wall 118 extends in the left-to-right direction and is
generally U-shaped in cross section, opening upward. The
right end of the chamber wall 118 is connected to the right
side plate 32. The right side plate 32 closes the right side of the
waste toner conveying chamber 117. The left end of the
chamber wall 118 passes through the left side plate 31 so that
the waste toner conveying chamber 117 is open on the left
end.

A scraper 119 is mounted in the upper front edge of the
chamber wall 118. The scraper 119 is plate-shaped and
extends obliquely downward and rearward from the upper
front edge of the chamber wall 118. The rear edge portion of
the scraper 119 contacts the circumferential surface of the
secondary belt cleaning roller 112 (the main roller body 115)
along its lower front side.

An auger 120 is disposed inside the waste toner conveying
chamber 117. The auger 120 is configured of an auger shaft
121 extending in the left-to-right direction, and an auger
screw 122 formed in a helical shape around the circumference
of'the auger shaft 121. The right end of the auger shaft 121 is
rotatably supported in the right side plate 32. The left end of
the auger shaft 121 extends farther leftward than the left edge
of the chamber wall 118.

2-8. Outer Conveying Unit

As shown in FIGS. 4 through 7, an outer conveying unit
131 is provided on the left side surface of the left side plate 31.
The outer conveying unit 131 has an elongated shape extend-
ing obliquely upward and forward from the lower front corner
of the left side plate 31. The top end of the outer conveying
unit 131 is disposed on the top edge of the left side plate 31.
The outer conveying unit 131 is disposed further downstream
than the downstream end of the guided part 35 in the direction
that the drawer unit 5 is pulled outward. As shown in FIGS. 4
and 5, the outer conveying unit 131 overlaps a portion of the
front beam 33 in the left-to-right direction.
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As shown in FIGS. 4, 5, 6, and 7, the outer conveying unit
131 has an opposing wall 132 that opposes the left side plate
31 with a gap formed therebetween, and a peripheral wall 133
formed around the peripheral edges of the opposing wall 132.
A space formed between the opposing wall 132 and the left
side plate 31 is surrounded and enclosed by the peripheral
wall 133 and serves as a waste toner conveying chamber 134.

The left end of the auger shaft 121 is rotatably supported in
the bottom end of the opposing wall 132. A belt shaft 135 is
rotatably supported in the top end of the opposing wall 132.
The belt shaft 135 extends through the waste toner conveying
chamber 134 in the left-to-right direction. A toner conveying
belt 137 is looped around the portion of the auger shaft 121
disposed inside the waste toner conveying chamber 134, and
the belt shaft 135. The toner conveying belt 137 has multiple
protrusions 136 formed along its outer peripheral surface.
The protrusions 136 are spaced at equal intervals in the cir-
cumferential direction of the toner conveying belt 137.

A left side receiving part 138 is integrally formed with the
peripheral wall 133 on the top end of the outer conveying unit
131 for receiving an upper conveying member 171 (described
later) provided with the black toner unit 11 when the black
toner unit 11 is mounted. The left side receiving part 138 is
generally C-shaped in a side view, opening diagonally
upward and rearward. As shown in FIGS. 6 and 7, a through-
hole 139 is formed in the left side receiving part 138 and
provides communication with the outside of the waste toner
conveying chamber 134 (the space surrounded by the
C-shape of the left side receiving part 138) and the interior of
the waste toner conveying chamber 134.

A disc-shaped retaining member 140 is disposed in the
space surrounded by the C-shape of the left side receiving part
138. The disc-shaped retaining member 140 is rotatably held
by the left side receiving part 138. A third engagement groove
141 is formed in the inner surface of the disc-shaped retaining
member 140. The third engagement groove 141 is a single
groove extending diametrically through the disc-shaped
retaining member 140 and is open in the circumferential edge
of the same. An outer shutter 142 is coupled to the disc-
shaped retaining member 140. The outer shutter 142 has a thin
plate shape that curves to conform to the left side receiving
part 138.

A right side receiving part 143 (see FIGS. 9, 10, and 26) is
provided on the right side surface of the right side plate 32.
The right side receiving part 143 has a general C-shape in a
side view that opens diagonally upward and rearward.

3. Toner Unit

3-1. Black Toner Unit

As shown in FIGS. 15 through 18, the black toner unit 11
has a case 151. The case 151 has a larger font-to-rear dimen-
sion than a case 201 of the yellow, magenta, and cyan toner
units 11 described later.

As shown in FIGS. 17 and 18, a partitioning wall 152 is
formed in the case 151. The partitioning wall 152 divides the
interior space of the case 151 into a rear space and a front
space. The space formed on the rear side of the partitioning
wall 152 serves to accommodate toner that is supplied to the
developing unit 8. The portion of the case 151 defining the
space on the rear side of the partitioning wall 152 will be
referred to as a toner accommodating part 153. The space on
the front side of the partitioning wall 152 serves to accom-
modate disposed toner (waste toner). The portion of the case
151 defining the space on the front side of the partitioning
wall 152 will be referred to as a waste toner accommodating
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part 154. Hence, the case 151 is integrally provided with the
toner accommodating part 153 and waste toner accommodat-
ing part 154.

An outer cylindrical body 155 having a circular cross sec-
tion is integrally formed on the bottom edge of the case 151.
A first outer-body-side supply through-hole 156 is formed in
a portion of the outer cylindrical body 155 confronting the
toner accommodating part 153. Second outer-body-side sup-
ply through-holes 157 are formed in the left to right center and
both left and right ends of the outer cylindrical body 155 in
regions facing externally. A sealing material 158 is provided
on the outer peripheral surface of the outer cylindrical body
155 surrounding the circumference of the second outer-body-
side supply through-holes 157.

An inner cylindrical body 159 having a circular cross sec-
tion is rotatably provided on the inside of the outer cylindrical
body 155 in a state in contact with the inner peripheral surface
of the outer cylindrical body 155. A first inner-body-side
supply through-hole 160 is formed in the inner cylindrical
body 159 at a position opposing the first outer-body-side
supply through-hole 156. Second inner-body-side supply
through-holes 161 are formed in the inner cylindrical body
159 at positions opposing the second outer-body-side supply
through-holes 157. The first inner-body-side supply through-
hole 160 is identical in shape to the first outer-body-side
supply through-hole 156. The second inner-body-side supply
through-holes 161 are identical in shape to the second outer-
body-side supply through-holes 157.

As shown in FIGS. 15 and 16, a disc-shaped left enclosing
plate 162 is provided on the left end of the outer cylindrical
body 155 and inner cylindrical body 159. The left enclosing
plate 162 closes off the left ends of both the outer cylindrical
body 155 and inner cylindrical body 159. The left end of the
inner cylindrical body 159 is fixed to the left enclosing plate
162. Two engaging bosses 163 are formed on the outer sur-
face (left endface) of the left enclosing plate 162. The engag-
ing bosses 163 are columnar-shaped and are disposed in
diametrically opposed positions.

As shown in FIG. 19, a disc-shaped right enclosing plate
193 is provided on the right end of the outer cylindrical body
155 and inner cylindrical body 159. The right enclosing plate
193 closes off the right ends of both the outer cylindrical body
155 and inner cylindrical body 159. The right end of the inner
cylindrical body 159 is fixed to the right enclosing plate 193.
Through this structure, the inner cylindrical body 159, left
enclosing plate 162, and right enclosing plate 193 are capable
of rotating as a unit. Two engaging bosses 194 are formed on
the outer surface (right endface) of the right enclosing plate
193. The engaging bosses 194 are columnar-shaped and dis-
posed in two diametrically opposing positions.

As shown in FIGS. 17 and 18, an auger 164 is provided
inside the inner cylindrical body 159. The auger 164 is con-
figured of an auger shaft 165 oriented in the left-to-right
direction, and an auger screw 166 formed in a helical shape
around the circumference of the auger shaft 165. The left and
right ends of the auger 164 are rotatably supported in the left
enclosing plate 162 and right enclosing plate 193, respec-
tively. As shown in FIG. 19, the portion of the auger screw 166
on the left half of the auger shaft 165 is wound in the direction
opposite that on the right half.

As shown in FIGS. 17 and 18, an agitator 167 is provided
inside the toner accommodating part 153. The agitator 167 is
configured of a film and is affixed to an agitator shaft 168
extending in the left-to-right direction. The agitator shaft 168
is rotatably supported in the left and right side surfaces of the
toner accommodating part 153 (the case 151).
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As shown in FIGS. 17 and 18, a circular through-hole 169
is formed in the left-to-right center of the waste toner accom-
modating part 154 (the case 151) near the top edge of the
partitioning wall 152. A piston guide part 170 is formed in the
waste toner accommodating part 154. The piston guide part
170 has a flattened cylindrical shape and protrudes obliquely
downward and rearward from the peripheral edge of the cir-
cular through-hole 169.

An upper conveying member 171 is provided on the upper
front side of the case 151. The upper conveying member 171
includes a main body part 172 elongated in the left-to-right
direction, and a connecting part 173 extending obliquely
downward and rearward from the left-to-right center portion
of the main body part 172.

As shown in FIGS. 17, 18, and 19, the main body part 172
has a cylindrical shape. As shown in FIG. 19, the main body
part 172 is wider in the left-to-right direction than the left-to-
right width of the case 151. Thus, left and right ends 1721 and
172R of the main body part 172 protrude outward in the
left-to-right direction from the respective left and right side
surfaces of the case 151.

The connecting part 173 is cylindrical in shape with its
central axis extending obliquely downward and rearward.
The outer diameter of the connecting part 173 is slightly
smaller than the inner diameter of the piston guide part 170.
The connecting part 173 is inserted into the piston guide part
170. A cylindrical sealing member 174 is affixed to the outer
peripheral surface of the connecting part 173 for sealing the
gap between the inner peripheral surface of the piston guide
part 170 and the outer peripheral surface of the connecting
part 173. A flange 175 is formed on the lower rear end portion
(distal end portion) of the connecting part 173, jutting radially
outward from this end portion.

As shown in FIGS. 17 and 18, an internal communication
through-hole 176 is formed in a portion of the main body part
172 confronting the interior of the connecting part 173. As
shown in FIG. 19, a rectangular-shaped external communi-
cation through-hole 177 is formed in the left end portion of
the main body part 172. The external communication
through-hole 177 faces forward.

As shown in FIGS. 17 and 18, a cylindrical shutter 178
having a circular cross section is rotatably provided inside the
main body part 172. The shutter 178 can rotate while contact-
ing the inner peripheral surface of the main body part 172. An
opening 179 identical in shape to the internal communication
through-hole 176 formed in the main body part 172 is formed
in the shutter 178 at the same left-to-right position as the
internal communication through-hole 176. Another opening
(not shown) identical in shape to the external communication
through-hole 177 formed in the main body part 172 is also
formed in the shutter 178 at the same left-to-right position as
the external communication through-hole 177.

An operating lever 180 is provided on the left-to-right
center region of the shutter 178. The operating lever 180 has
a general triangular shape in a side view. The operating lever
180 is connected to the outer peripheral surface of the shutter
178 and is inserted through a lever insertion through-hole 181
formed in the main body part 172 so as to protrude out from
the main body part 172. When the operating lever 180 is
operated, the shutter 178 can be rotated between an open
position in which the opening 179 and the other opening not
shown in the drawings are in communication with the internal
communication through-hole 176 and external communica-
tion through-hole 177 of the main body part 172, and a closed
position in which the opening 179 and the other opening are
closed by the shutter 178.
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As shown in FIGS. 15 and 16, a disc-shaped left enclosing
plate 182 is provided on the left end of the main body part 172
and shutter 178. The left enclosing plate 182 closes off the left
ends of both the main body part 172 and shutter 178. The left
end of the shutter 178 is fixed to the left enclosing plate 182.
Two engaging bosses 183 are formed on the outer surface (left
endface) of the left enclosing plate 182. The engaging bosses
183 are columnar-shaped and are disposed in diametrically
opposed positions.

While not shown in the drawings, a right enclosing plate
shaped symmetrically with the left enclosing plate 182 rela-
tive to the left-to-right direction is provided on the right ends
of'the main body part 172 and shutter 178. The right enclosing
plate closes off the right ends of both the main body part 172
and shutter 178. The right end of the shutter 178 is fixed to the
right enclosing plate. Through this structure, the shutter 178,
left enclosing plate 182, and right enclosing plate are capable
of rotating as a unit.

As shown in FIGS. 17 and 18, an auger 184 is provided
inside the shutter 178. The auger 184 is configured of an auger
shaft 185 oriented in the left-to-right direction, and an auger
screw 186 formed in a helical shape around the circumference
of'the auger shaft 185. The auger 184 is rotatably supported in
the left enclosing plate 182 and the right enclosing plate. As
shown in FIG. 19, the auger screw 186 is formed only around
the left half of the auger shaft 185.

As shown in FIGS. 15, 16, and 19, a toner-unit-side receiv-
ing part 187 is formed one on each of the left and right ends of
the case 151. The toner-unit-side receiving parts 187 are
U-shaped in a side view and, together with the case 151 (the
waste toner accommodating part 154), surrounds the main
body part 172. A spring 188 is interposed between the case
151 and main body part 172 within the region surrounded by
each toner-unit-side receiving part 187 for urging the main
body part 172 away from the case 151 (in a direction
obliquely upward and forward).

As shown in FIGS. 17 and 18, an auger 189 is provided
inside the waste toner accommodating part 154. The auger
189 is configured of an auger shaft 190 that extends in the
left-to-right direction, and an auger screw 191 formed in a
helical shape around the circumference of the auger shaft 190.
The auger shaft 190 is rotatably supported in the left and right
sides of the waste toner accommodating part 154 (the case
151).

As shown in FIGS. 15 and 16, a columnar-shaped guided
boss 192 is provided on the left side surface of the case 151.
Specifically, the guided boss 192 protrudes leftward from a
region near the bottom rear corner of the case 151. Similarly,
as shown in FIG. 19, a guided boss 195 is provided on the
right surface of the case 151 and protrudes rightward there-
from. The guided boss 195 is also columnar-shaped with the
same diameter as the guided boss 192 and is disposed in a
position aligned with the guided boss 192 on the left side with
respect to the left-to-right direction.

3-2. Toner Unit for Each of Yellow, Magenta, and Cyan

As shown in FIGS. 20 and 21, the toner unit 11 for each of
yellow, cyan, and magenta has a case 201. Toner is accom-
modated in the case 201.

An outer cylindrical body 202 having a circular cross sec-
tion is integrally formed on the bottom edge of the case 201.
A first outer-body-side supply through-hole 203 is formed in
a portion of the outer cylindrical body 202 confronting the
inside of the case 201. Second outer-body-side supply
through-holes 204 are formed in the left to right center and
both left and right ends of the outer cylindrical body 202 in
regions facing externally. A sealing material 205 is provided
on the outer peripheral surface of the outer cylindrical body
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202 surrounding the circumference of the second outer-body-
side supply through-holes 204.

An inner cylindrical body 206 having a circular cross sec-
tion is rotatably provided on the inside of the outer cylindrical
body 202 in a state in contact with the inner peripheral surface
of the outer cylindrical body 202. A first inner-body-side
supply through-hole 207 is formed in the inner cylindrical
body 206 at a position opposing the first outer-body-side
supply through-hole 203. Second inner-body-side supply
through-holes 208 are formed in the inner cylindrical body
206 at positions opposing the second outer-body-side supply
through-holes 204. The first inner-body-side supply through-
hole 207 is identical in shape to the first outer-body-side
supply through-hole 203. The second inner-body-side supply
through-holes 208 are identical in shape to the second outer-
body-side supply through-holes 204.

Although not shown in the drawings, a disc-shaped left
enclosing plate is provided on the left end of the outer cylin-
drical body 202 and inner cylindrical body 206. The left
enclosing plate closes off the left ends of both the outer
cylindrical body 202 and inner cylindrical body 206. The left
end of the inner cylindrical body 206 is fixed to the left
enclosing plate. Two engaging bosses are formed on the outer
surface (left endface) of the left enclosing plate. The engaging
bosses are columnar-shaped and are disposed in diametrically
opposed positions. A disc-shaped right enclosing plate is
provided on the right end of the outer cylindrical body 202
and inner cylindrical body 206. The right enclosing plate
closes off the right ends ot both the outer cylindrical body 202
and inner cylindrical body 206. The right end of the inner
cylindrical body 206 is fixed to the right enclosing plate.
Through this structure, the inner cylindrical body 206, left
enclosing plate, and right enclosing plate are capable of rotat-
ing as a unit. Two engaging bosses are formed on the outer
surface (right endface) of the right enclosing plate. The
engaging bosses are columnar-shaped and disposed in two
diametrically opposing positions.

An auger 209 is provided inside the inner cylindrical body
206. The auger 209 is configured of an auger shaft 210 ori-
ented in the left-to-right direction, and an auger screw 211
formed in a helical shape around the circumference of the
auger shaft 210. The left and right ends of the auger 209 are
rotatably supported in the left enclosing plate and right
enclosing plate, respectively.

Two agitators 212 and 213 are provided inside the case 201.
The agitators 212 and 213 are juxtaposed in the front-to-rear
direction. The agitators 212 and 213 have the same configu-
ration with each other. That is, each of the agitators 212 and
213 is configured of an agitator shaft 214 extending in the
left-to-right direction and an agitating film 215 held by the
agitator shaft 214. The agitator shaft 214 is rotatably sup-
ported in the left and right side surfaces of the case 201.

Although not shown in the drawings, a columnar-shaped
guided boss is provided on the left side surface of the case 201
to protrude leftward (outward) from a region near the bottom
rear corner of the case 201. Similarly, a columnar-shaped
guided boss is provided on the right side surface of the case
201 to protrude rightward (outward) from a region near the
bottom rear corner of the case 201.

4. Mounting and Removing Toner Units

The toner units 11 are mounted into and removed from the
drawer unit 3 when the front cover 4 has been opened and the
drawer unit 3 has been pulled out of the main casing 2 to the
pulled-out position, as shown in FIG. 3. The toner units 11 are
mounted in and removed from the drawer unit 3 through the
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top of the corresponding mounting spaces 64 provided
between the left and right side plates 62 of each developing
unit 8.

When the toner units 11 have been removed from the
drawer unit 3, the operating knobs 98 of all manual operating
members 95 are aligned in the vertical direction, as shown in
FIG. 4. Further, the second engagement grooves 96 of the
manual operating members 95 and the coupling protrusions
83 of the shutter operating members 80 engaged in the respec-
tive second engagement grooves 96 are aligned in a slanted
direction downward toward the front (or upward toward the
rear), as shown in FIG. 10. The first engagement grooves 82 of
the shutter operating members 80 are aligned vertically, as
shown in FIG. 8. Further, the third engagement groove 141 of
the disc-shaped retaining member 140 is aligned in a slanted
direction downward and forward (or upward and rearward),
as shown in FIG. 4.

As shown in FIG. 17, the operating lever 180 of the black
toner unit 11 extends upward. In this state, the shutter 178 is
in the closed position. That is, the shutter 178 opposes and
closes the internal communication through-hole 176. The
shutter 178 also opposes and closes the external communica-
tion through-hole 177 (see FI1G. 19).

In order to mount a toner unit 11 in the corresponding
mounting space 64, the user positions the toner unit 11 above
the mounting space 64.

Inthe case of the black tonerunit 11, as shown in FIG. 3, the
user moves the toner unit 11 downward into the mounting
space 64 so that the guided boss 192 and guided boss 195 (see
FIG. 19) are introduced into the toner unit guide grooves 84
(see FIG. 8). As indicated by broken lines in FIG. 3, the user
continues to move the toner unit 11 downward as the guided
boss 192 and guided boss 195 are guided in the toner unit
guide grooves 84. As the tonerunit 11 continues its downward
movement, the engaging bosses 163 and 194 (see FIG. 19) are
introduced into the corresponding first engagement grooves
82 (see FIG. 8). Since the first engagement grooves 82 for the
black developing unit 8 are slightly curved with their convex
sides facing forward (see FIG. 8), the toner unit 11 rotates
slightly clockwise in a left side view while moving down-
ward. As a result of this rotation, the left and right ends 1721
and 172R on the main body part 172 of the upper conveying
member 171 are received by the left and right side receiving
parts 138 and 143 (see FIGS. 6 and 26) while the engaging
bosses 183 (see FIG. 15) are introduced into the third engage-
ment groove 141 (see FIG. 6). When the guided bosses 192
and 195 (see FIGS. 15 and 19) arrive at the bottommost ends
of the corresponding toner unit guide grooves 84, the toner
unit 11 is restricted from moving farther downward.

At this time, the developing-unit-side shutter 81 opposes
and closes the through-holes 78, as shown in FIG. 22, and the
inner cylindrical body 159 of the toner unit 11 is in the closed
position. That is, the inner cylindrical body 159 opposes and
closes the second outer-body-side supply through-holes 157.
Further, the external communication through-hole 177
formed in the upper conveying member 171 (see FIG. 19)
confronts the through-hole 139 of the outer conveying unit
131 (see FIG. 6) with the outer shutter 142 interposed ther-
ebetween. The shutter 178 also confronts the external com-
munication through-hole 177.

From this state, the user grips the operating knob 98 and
rotates the manual operating member 95 approximately 90
degrees counterclockwise in a left side view until the operat-
ing knob 98 is aligned in the front-to-rear direction, as shown
in FIG. 5. As the manual operating member 95 rotates, the
shutter operating member 80 also rotates about 90 degrees
counterclockwise in a left side view, moving the developing-
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unit-side shutter 81 to a position not confronting the through-
holes 78, as shown in FIG. 9. Since the engaging bosses 163
and 194 (see FIGS. 15, 16, 19), which rotate together with the
left and right enclosing plates 162 and 193, are engaged in the
first engagement grooves 82 of the shutter operating member
80, the left and right enclosing plates 162 and 193 rotate about
90 degrees counterclockwise in a left side view, and the inner
cylindrical body 159 rotates about 90 degrees counterclock-
wise together with the left and right enclosing plates 162 and
193. Through this operation, the inner cylindrical body 159 is
moved to the open position so that the first inner-body-side
supply through-hole 160 and second inner-body-side supply
through-holes 161 formed in the inner cylindrical body 159
respectively oppose the first outer-body-side supply through-
hole 156 and second outer-body-side supply through-holes
157, as shown in FIG. 23. As a result, the developing chamber
63 of the developing unit 8 is in communication with the
interior of the toner accommodating part 153 in the toner unit
11 via the through-holes 78, second outer-body-side supply
through-holes 157, second inner-body-side supply through-
holes 161, internal space of the inner cylindrical body 159,
first inner-body-side supply through-hole 160, and first outer-
body-side supply through-hole 156.

In addition, the operator rotates the operating lever 180
about 90 degrees clockwise in a left side view until the oper-
ating lever 180 extends forward, as shown in FIG. 23. This
operation rotates the shutter 178 from its closed position to
the open position. Hence, the opening 179 and the other
opening not shown in the drawings that are formed in the
shutter 178 are now in communication with the internal com-
munication through-hole 176 and external communication
through-hole 177 of the main body part 172, respectively.
Further, since the engaging bosses 183 (see FIGS. 15 and 16)
that rotate together with the shutter 178 are engaged in the
third engagement groove 141 of the disc-shaped retaining
member 140 (see FIGS. 5 and 6), the disc-shaped retaining
member 140 rotates together with the rotation of the shutter
178, and the outer shutter 142 is moved to a position not
confronting the through-hole 139 (see FIGS. 4 and 5). As a
result, the waste toner conveying chamber 134 in the outer
conveying unit 131 is in communication with the interior of
the shutter 178 via the through-hole 139 formed in the outer
conveying unit 131, the external communication through-
hole 177 formed in the main body part 172, and the opening
(not shown) in the shutter 178. The interior of the shutter 178
is also in communication with the interior of the connecting
part 173 via the opening 179 formed in the shutter 178 and the
internal communication through-hole 176.

This completes the operation for mounting the black toner
unit 11 in the corresponding mounting space 64.

In the case of the toner unit 11 for each of yellow, magenta,
and cyan, the user moves the toner unit 11 downward into the
mounting space 64 so that the guided bosses (not shown) are
introduced into the toner unit guide grooves 84 (see FIG. 8).
The user continues to move the toner unit 11 downward as the
guided bosses are guided in the toner unit guide grooves 84.
As the toner unit 11 continues its downward movement, the
engaging bosses (not shown) are introduced into the corre-
sponding first engagement grooves 82 (see FIG. 8). When the
guided bosses arrive at the bottommost ends of the corre-
sponding toner unit guide grooves 84, the toner unit 11 is
restricted from moving farther downward.

At this time, the developing-unit-side shutter 81 opposes
and closes the through-holes 78, as shown in FIG. 24, and the
inner cylindrical body 206 opposes and closes the second
outer-body-side supply through-holes 204.
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From this state, the user grips the operating knob 98 and
rotates the manual operating member 95 approximately 90
degrees counterclockwise in a left side view until the operat-
ing knob 98 is aligned in the front-to-rear direction, as shown
in FIG. 5. As the manual operating member 95 rotates, the
shutter operating member 80 also rotates about 90 degrees
counterclockwise in a left side view, moving the developing-
unit-side shutter 81 to a position not confronting the through-
holes 78, as shown in FIG. 9. The left and right enclosing
plates rotate about 90 degrees counterclockwise in a left side
view, and the inner cylindrical body 206 rotates about 90
degrees counterclockwise together with the left and right
enclosing plates. Through this operation, the first inner-body-
side supply through-hole 207 and second inner-body-side
supply through-holes 208 formed in the inner cylindrical
body 206 respectively oppose the first outer-body-side supply
through-hole 203 and second outer-body-side supply
through-holes 204, as shown in FIG. 25. As a result, the
developing chamber 63 of the developing unit 8 is in com-
munication with the interior of the case 201 of the toner unit
11 via the through-holes 78, second outer-body-side supply
through-holes 204, second inner-body-side supply through-
holes 208, internal space of the inner cylindrical body 206,
first inner-body-side supply through-hole 207, and first outer-
body-side supply through-hole 203.

This completes the operation for mounting the toner unit
11 for each of yellow, magenta, and cyan in the corresponding
mounting space 64.

To remove a toner unit 11 from the corresponding mount-
ing space 64, the operation for mounting the toner unit 11 in
the mounting space 64 is performed in reverse.

5. Supplying Toner

After the toner units 11 are mounted in the corresponding
mounting spaces 64, the drawer unit 3 is inserted to the
accommodated position inside the main casing 2 and the front
cover 4 is closed. At this time, the toner units 11 begin sup-
plying toner into the corresponding developing units 8.

In the black toner unit 11, the auger 164 and agitator 167
are rotated. The rotating agitator 167 supplies toner from the
toner accommodating part 153 in the toner unit 11 into the
inner cylindrical body 159. The rotating auger 164 conveys
toner received in the inner cylindrical body 159 toward the
center of the inner cylindrical body 159 in left and right
directions so that the toner is supplied into the developing
chamber 63 of the developing unit 8 primarily through the
center second inner-body-side supply through-hole 161 and
center second outer-body-side supply through-hole 157.

In the toner unit 11 for each of yellow, magenta, and cyan,
the auger 209 and agitators 212 and 213 are rotated. The
rotating agitators 212 and 213 supply toner from the case 201
of the toner unit 11 into the inner cylindrical body 206. The
rotating auger 209 conveys toner received in the inner cylin-
drical body 206 toward the center of the inner cylindrical
body 206 in left and right directions so that the toner is
supplied into the developing chamber 63 of the developing
unit 8 primarily through the center second inner-body-side
supply through-hole 208 and center second outer-body-side
supply through-hole 204.

Toner supplied into the developing chamber 63 is conveyed
in left and right directions by the rotating auger 73 so as to be
distributed. The rotating supply roller 69 supplies toner from
the supply roller 69 (the main supply roller body 70) to the
developing roller 66 (the main developing roller body 67).
The rotating developing roller 66 then conveys toner supplied
thereon under the free end of the thickness-regulating blade
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72. The thickness-regulating blade 72 regulates the thickness
of'the toner carried on the developing roller 66 to a thin layer.
During image formation, the peripheral surface of the devel-
oping roller 66 (the main developing roller body 67) is in
contact with the surface of the photosensitive drum 6. Accord-
ingly, toner carried on the developing roller 66 is supplied to
the photosensitive drum 6 to develop a latent image formed on
the surface of the photosensitive drum 6 into a toner image.

6. Recovering Waste Toner

Sometimes not all of the toner is transferred from the
photosensitive drum 6 to the paper but remains on the surface
of the photosensitive drum 6. During image formation, a
cleaning bias is supplied to the drum cleaning roller 102 of
each drum cleaner 9. The application of a cleaning bias cause
residual toner (waste toner) on the surface of the photosensi-
tive drum 6 to be attracted to and temporarily retained on the
drum cleaning roller 102. Following completion of the
image-forming operation and prior to a succeeding image-
forming operation, a bias of opposite polarity to the cleaning
bias is supplied to the drum cleaning rollers 102 so that the
waste toner retained on the drum cleaning roller 102 is
returned to the surface of the corresponding photosensitive
drum 6. Next, a bias is supplied to the transfer roller 16 so that
the waste toner returned to the surface of the photosensitive
drum 6 is attracted to the sheet-conveying belt 13.

Toner is also sometimes transferred from the photosensi-
tive drum 6 to the sheet-conveying belt 13 during an image-
forming operation.

Waste toner transferred to the sheet-conveying belt 13 is
recovered by the belt cleaner 10. Specifically, a first cleaning
bias and a second cleaning bias are respectively supplied to
the primary belt cleaning roller 111 and secondary belt clean-
ing roller 112. When waste toner on the sheet-conveying belt
13 moves opposite the primary belt cleaning roller 111, the
toner is attracted to the primary belt cleaning roller 111. The
waste toner transferred onto the primary belt cleaning roller
111 is subsequently attracted to the secondary belt cleaning
roller 112. When the waste toner carried on the secondary belt
cleaning roller 112 rotates against the scraper 119, the waste
toner is scraped off the secondary belt cleaning miller 112 by
the scraper 119 and falls into the waste toner conveying
chamber 117.

The auger 120 rotates within the waste toner conveying
chamber 117. As shown in FIG. 26, the auger 120 conveys
waste toner in the waste toner conveying chamber 117 left-
ward to the waste toner conveying chamber 134 of the outer
conveying unit 131.

The toner conveying belt 137 circulates (rotates) within the
waste toner conveying chamber 134. More specifically, the
auger shaft 121 and the belt shaft 135 are driven to rotate in
synchronization with each other to circulate the toner con-
veying belt 137. Accordingly, waste toner conveyed to the
waste toner conveying chamber 134 is carried upward by the
protrusions 136 formed on the toner conveying belt 137 as the
toner conveying belt 137 circulates. The waste toner carried to
the upper end of the waste toner conveying chamber 134
passes sequentially through the through-hole 139 formed in
the outer conveying unit 131, the external communication
through-hole 177 formed in the main body part 172 of the
upper conveying member 171, and the opening (not shown) in
the shutter 178 and flows into the shutter 178.

The auger 184 is rotating inside the shutter 178 and con-
veys waste toner in the shutter 178 toward the center of the
shutter 178 in the left-to-right direction. Waste toner con-
veyed to the center of the shutter 178 flows into the connect-
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ing part 173 through the opening 179 formed in the shutter
178 and the internal communication through-hole 176
formed in the main body part 172. This waste toner passes
through the connecting part 173 and is collected in the waste
toner accommodating part 154. The rotating auger 189 dis-
posed in the waste toner accommodating part 154 conveys
waste toner introduced into the waste toner accommodating
part 154 toward both left and right sides.

7. Operations

(7-1) As described above, the color printer 1 is provided
with the endless sheet-conveying belt 13. The sheet-convey-
ing belt 13 is arranged to confront all four of the photosensi-
tive drums 6 at the same time. The color printer 1 is also
provided with the belt cleaner 10 and the waste toner accom-
modating part 154. The belt cleaner 10 removes toner to be
discarded from the sheet-conveying belt 13 and collects this
toner. A mechanism for conveying waste toner is connected to
the belt cleaner 10 and waste toner accommodating part 154
and includes the auger 120, outer conveying unit 131, and
upper conveying member 171. This waste toner conveying
mechanism conveys waste toner collected by the belt cleaner
10 from the belt cleaner 10 to the waste toner accommodating
part 154. The waste toner accommodating part 154 is inte-
grated with the toner accommodating part 153 of the black
toner unit 11. The developing roller 66 provided in the black
developing unit 8 supplies toner accommodated in the toner
accommodating part 153 to the corresponding photosensitive
drum 6.

The upper conveying member 171 extends in the left-to-
right direction, that is, in the axial direction of the photosen-
sitive drum 6, and is coupled to the waste toner accommodat-
ing part 154 in such a manner that the upper conveying
member 171 is movable relative to the waste toner accommo-
dating part 154. Accordingly, while the position of the upper
conveying member 171 is fixed relative to the photosensitive
drum 6, the toner accommodating part 153 and waste toner
accommodating part 154 can be moved integrally with each
other, thereby moving the developing roller 66 relative to the
photosensitive drum 6.

The upper conveying member 171 is disposed outside the
waste toner accommodating part 154 and is capable of mov-
ing relative to the same. Accordingly, the toner accommodat-
ing part 153 and waste toner accommodating part 154 can be
moved in a direction for separating the developing roller 66
from the photosensitive drum 6 while the position of the
upper conveying member 171 is fixed relative to the photo-
sensitive drum 6. The upper conveying member 171 can move
relative to the waste toner accommodating part 154 between
a position (receiving-part contact position) where the upper
conveying member 171 contacts the toner-unit-side receiving
parts 187 and another position ((receiving-part non-contact
position) where the upper conveying member 171 separates
from the toner-unit-side receiving parts 187. As the upper
conveying member 171 moves relative to the waste toner
accommodating part 154 from the receiving-part contact
position to the receiving-part non-contact position against the
urging force of the springs 188, the upper conveying member
171 moves in a direction toward the waste toner accommo-
dating part 154. It is noted that when the black toner unit 11 is
removed from the drawer frame 5, the upper conveying mem-
ber 171 moves in a direction away from the waste toner
accommodating part 154 due to the urging force of the springs
188, and finally contacts the toner-unit-side receiving parts
187. So, the toner-unit-side receiving parts 187 receive the
urging force of the springs 188 via the upper conveying mem-
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ber 171. This construction can hold the upper conveying
member 171 in a stable state (orientation) when the black
toner unit 11 is removed from the drawer frame 5.

The upper conveying member 171 is disposed outside the
waste toner accommodating part 154. So, when the toner
accommodating part 153 and waste toner accommodating
part 154 are moved, the waste toner accommodating part 154
will not catch on the upper conveying member 171, or no
large amount of friction will be generated between the upper
conveying member 171 and the waste toner accommodating
part 154. The upper conveying member 171 will not inhibit
the movement of the toner accommodating part 153 and
waste toner accommodating part 154. So, the developing
roller 66 can follow oscillations by the photosensitive drum 6
to maintain an optimum positional relationship with the pho-
tosensitive drum 6 for developing operations.

(7-2) The outer conveying unit 131 is provided on the left
side of the left side plate 31. The auger 120 conveys waste
toner collected by the belt cleaner 10 leftward. The outer
conveying unit 131 conveys waste toner received from the
auger 120 in a direction intersecting the left-to-right direc-
tion, and specifically diagonally upward and forward. The
upper conveying member 171 conveys the waste toner
received from the outer conveying unit 131 toward the waste
toner accommodating part 154. Accordingly, the auger 120,
outer conveying unit 131, and upper conveying member 171
can convey waste toner collected by the belt cleaner 10 to the
waste toner accommodating part 154.

With this construction, a mechanism for conveying waste
toner can be provided apart from the photosensitive drums 6,
developing units 8, and the like.

(7-3) The toner accommodating part 153, waste toner
accommodating part 154, and upper conveying member 171
are configured as a single toner unit 11 that can be mounted in
and removed from the drawer frame 5 that holds the photo-
sensitive drums 6. With this configuration, the toner accom-
modating part 153, waste toner accommodating part 154, and
upper conveying member 171 can be attached to and detached
from the drawer frame 5 as an integral unit.

(7-4) The main body part 172 of the upper conveying
member 171 has the left and right ends 1721 and 172R, both
of which protrude farther outward in the left and right direc-
tions than the case 151 of the toner unit 11. The outer con-
veying unit 131 is connected to the left end 1721 of the main
body part 172 protruding on the left side of the case 151. This
configuration prevents the case 151 from getting in the way of
the connection between the outer conveying unit 131 and
upper conveying member 171, enabling a suitable connection
to be made therebetween.

The left side receiving part 138 and right side receiving part
143 are fixed relative to the drawer frame 5. When the toner
unit 11 is mounted in the drawer frame 5, the left and right
ends 1721 and 172R of the main body part 172 constituting
the upper conveying member 171 are held in the left and right
side receiving parts 138 and 143, thereby securely fixing the
position of the upper conveying member 171 relative to the
photosensitive drum 6 while preventing the upper conveying
member 171 from being inclined relative to the axial direction
(left-to-right direction).

By retaining the left and right ends 172L. and 172R of the
main body part 172 in the left and right side receiving parts
138 and 143, respectively, the springs 188 can apply a bal-
anced urging force to the left and right sides of the toner unit
11, ensuring that the developing roller 66 contacts the photo-
sensitive drum 6 with good left-to-right balance.

(7-5) The external communication through-hole 177
formed in the left end 172L of the main body part 172 com-
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municates with the outer conveying unit 131. The upper con-
veying member 171 is provided with the shutter 178 for
opening and closing the external communication through-
hole 177. Therefore, the external communication through-
hole 177 can be closed by the shutter 178 when the outer
conveying unit 131 is separated from the upper conveying
member 171, preventing waste toner from leaking out of the
external communication through-hole 177. When the outer
conveying unit 131 is connected to the upper conveying mem-
ber 171, on the other hand, the external communication
through-hole 177 is opened to allow waste toner to be con-
veyed from the outer conveying unit 131 into the upper con-
veying member 171 via the external communication through-
hole 177.

(7-6) The upper conveying member 171 has the main body
part 172 and the connecting part 173. The main body part 172
is cylindrically shaped with its central axis oriented in the
left-to-right direction. The connecting part 173 extends from
the main body part 172 in a direction orthogonal to the left-
to-right direction and connects to the waste toner accommo-
dating part 154. Waste toner in the outer conveying unit 131 is
conveyed sequentially through the main body part 172 and
connecting part 173 and is collected in the waste toner accom-
modating part 154.

(7-7) The connecting part 173 is connected to the left-to-
right center region of the waste toner accommodating part
154, preventing waste toner from collecting too much on one
of the left and right sides of the waste toner accommodating
part 154. Therefore, this construction can prevent the weight
of the waste toner accommodating part 154 from becoming
unbalanced left-to-right, enabling the developing roller 66 to
confront the photosensitive drum 6 with good left-to-right
balance.

Since the connecting part 173 is connected to a portion of
the waste toner accommodating part 154 in the left-to-right
center thereof, there is no concern that friction generated by
the connecting part 173 when the developing roller 66 is
repeatedly separated from and placed in contact with the
photosensitive drum 6 will influence the left-to-right balance
with which the developing roller 66 contacts the photosensi-
tive drum 6.

While sliding between the connecting part 173 and waste
toner accommodating part 154 can generate friction, the force
of friction is applied uniformly to the toner unit 11, develop-
ing roller 66, and the like with respect to the left-to-right
direction. Hence, a moment for rotating the toner unit 11 is
not produced, thereby maintaining a stable positional rela-
tionship between the developing roller 66 and photosensitive
drum 6 with respect to the left-to-right direction.

(7-8) The connecting part 173 is connected to the waste
toner accommodating part 154 so as to be capable of moving
relative to the same. Accordingly, the connecting part 173
moves relative to the waste toner accommodating part 154 as
the toner accommodating part 153 and waste toner accom-
modating part 154 move, maintaining the connection
between the connecting part 173 and waste toner accommo-
dating part 154.

Hence, when the black toner unit 11 is configured by inte-
grating the waste toner accommodating part 154 and toner
accommodating part 153, the connection between the waste
toner accommodating part 154 and upper conveying member
171 can be maintained while allowing the integrated toner
accommodating part 153 and waste toner accommodating
part 154 to move.

(7-9) The piston guide part 170 is formed in the waste toner
accommodating part 154. The piston guide part 170 has a
cylindrical shape with its central axis extending orthogonal to
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the left-to-right direction. The connecting part 173, which has
a cylindrical shape with its central axis extending orthogonal
to the left-to-right direction, is inserted into the piston guide
part 170. Accordingly, when the toner accommodating part
153 and waste toner accommodating part 154 move, the pis-
ton guide part 170 moves relative to the connecting part 173
inserted therein.

The cylindrically-shaped sealing member 174 is inter-
posed between the connecting part 173 and piston guide part
170 for sealing the gap therebetween. When the piston guide
part 170 moves relative to the connecting part 173, the sealing
member 174 prevents waste toner from leaking out through
the gap between the connecting part 173 and piston guide part
170.

(7-10) The internal communication through-hole 176 is
formed in the main body part 172 and communicates with the
connecting part 173. The upper conveying member 171 is
provided with the cylindrically-shaped shutter 178. The shut-
ter 178 is capable of moving along the inner peripheral sur-
face of the main body part 172 between an open position
exposing the internal communication through-hole 176 and a
closed position closing the internal communication through-
hole 176. The operating lever 180 is coupled to the shutter
178. When the operating lever 180 is operated, the shutter 178
can be moved between the open position and closed position.

(7-11) The springs 188 are interposed between the waste
toner accommodating part 154 and the upper conveying
member 171 (see FIG. 15). When the position of the upper
conveying member 171 is fixed relative to the photosensitive
drum 6, the springs 188 urge the developing roller 66 toward
the photosensitive drum 6 via the toner accommodating part
153. The toner accommodating part 153 and waste toner
accommodating part 154 can be moved against the urging
force of the spring 188 in a direction for separating the devel-
oping roller 66 from the photosensitive drum 6.

Further, by coupling the operating lever 180 to a portion of
the shutter 178 in the left-to-right center thereof, the operating
lever 180 is easy to operate. Further, the operating lever 180
can be used as a grip when moving the toner unit 11 to prevent
the toner unit 11 from tipping left or right.

(7-12) The springs 188 are interposed between the upper
conveying member 171 and the left and right ends of the
waste toner accommodating part 154. Hence, the springs 188
can apply an urging force to the left and right ends of the waste
toner accommodating part 154 and can urge the developing
roller 66 toward the photosensitive drum 6 with good left-to-
right balance.

While waste toner on the sheet-conveying belt 13 is the
immediate target of recovery (removal) by the belt cleaner 10,
the belt cleaner 10 also recovers waste toner transferred to the
sheet-conveying belt 13 by the photosensitive drums 6.
Therefore, the photosensitive drums 6 may also be considered
targets for waste toner recovery in addition to the sheet-
conveying belt 13.

As described above, the drawer frame 5 that holds the four
photosensitive drums 6 can move between the accommodated
position inside the main casing 2 to the pulled-out position
outside of the main casing 2. The four photosensitive drums 6
are juxtaposed at intervals in the direction in which the drawer
frame 5 moves. The four photosensitive drums 6 are arranged
spaced apart from one another by a prescribed gap in the
drawer frame moving direction. The guide parts 38 provided
in the main casing 2 extend along the direction that the drawer
frame 5 moves. The guided parts 35 are formed on the drawer
frame 5 and are guided by the guide parts 38 when the drawer
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frame 5 is moved. This structure enables the drawer frame 5
to be moved smoothly between the accommodated position
and the pulled-out position.

The belt cleaner 10 retained by the drawer frame 5 removes
waste toner to be discarded from the sheet-conveying belt 13
and collects this toner. The belt cleaner 10 is provided in front
of the black photosensitive drum 6 (the downstream side in
the direction that the drawer frame 5 is pulled). A conveying
mechanism configured of the auger 120, outer conveying unit
131, and upper conveying member 171 conveys waste toner
collected in the belt cleaner 10 to the waste toner accommo-
dating part 154.

The waste toner accommodating part 154 is integrated with
the toner accommodating part 153 of the black toner unit 11.
When the toner accommodating part 153 runs out of toner, for
example, the waste toner accommodating part 154 is replaced
together with the toner accommodating part 153 (i.e.,
replaced with a toner accommodating part 153 accommodat-
ing toner and an empty waste toner accommodating part 154).
Since the integrated toner accommodating part 153 and waste
toner accommodating part 154 are retained in the drawer
frame 5, these integrated members can be replaced with new
members without having to move the sheet-conveying belt
13. Since the waste toner accommodating part 154 is replaced
at least as often as the toner accommodating part 153 runs out
of'toner, it is not necessary to provide the waste toner accom-
modating part 154 with a very large capacity.

This configuration reduces the time and effort required for
replacing the waste toner accommodating part 154. Further,
since the waste toner accommodating part 154 does not
require a large capacity, the color printer 1 can be made more
compact.

Further, the outer conveying unit 131 is disposed down-
stream from the downstream end of the guided part 35 relative
to the direction that the drawer frame 5 is pulled out of the
main casing 2, as shown in FIG. 4. This construction prevents
the outer conveying unit 131 and upper conveying member
171 from contacting the guide parts 38 when the drawer frame
5 is moved, even though the outer conveying unit 131 over-
laps the guide part 38 in the front-to-rear direction. As a result,
the guide parts 38 can suitably guide the guided parts 35,
enabling the drawer frame 5 to move smoothly.

The outer conveying unit 131 is disposed on the left side of
the left side plate 31. The auger 120 conveys waste toner
collected by the belt cleaner 10 leftward. The outer conveying
unit 131 conveys waste toner received from the auger 120 in
a direction diagonally upward and forward and orthogonal to
the left-to-right direction.

The left and right guided parts 35 protrude outward from
the respective side plates 31 and 32 of the drawer frame 5 in
the left and right directions. The outer conveying unit 131 is
positioned in front of the left guided part 35 and overlaps this
guided part 35 in the front-to-rear direction. Hence, even
though the outer conveying unit 131 is provided on the left
side of the left side plate 31, this configuration suppresses an
increase in the left-to-right dimension of the color printer 1.

The upper conveying member 171 conveys waste toner
received from the outer conveying unit 131 toward the waste
toner accommodating part 154. The outer conveying unit 131
and upper conveying member 171 are connected on the left
side of the left side plate 31 at a position forward of the left
guided part 35. Hence, the upper conveying member 171 can
be positioned to avoid the guided parts 35 and other members
provided on the drawer frame 5. Further, this configuration
prevents the upper conveying member 171 from interfering
with the toner unit 11 when the toner unit 11 is mounted in or
removed from the drawer frame 5. Even though the connect-
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ing portion of the outer conveying unit 131 and upper con-
veying member 171 is positioned on the left side of the left
side plate 31, this configuration suppresses an increase in the
left-to-right dimension of the drawer unit 3.

The drawer frame 5 includes the front beam 33 and rear
beam 34 that span between the side plates 31 and 32. The
outer conveying unit 131 is disposed in a position that over-
laps the front beam 33 in the width direction. This configu-
ration avoids an increase in the front-to-rear dimension of the
drawer unit 3.

The guided parts 35 extend to a position farther rearward
than the rear beam 34. Accordingly, when the drawer unit 3 is
moved to the pulled-out position outside the main casing 2, as
shown in FIGS. 2 and 3, the rear ends of the guided parts 35
can remain supported in the front ends of the guide parts 38.
Hence, the drawer unit 3 can be held in the pulled-out posi-
tion.

While the invention has been described with reference to
one embodiment, the invention may be implemented accord-
ing to other embodiments.

8. Other Embodiments

In the first embodiment described above, the shutter oper-
ating members 80 and manual operating members 95 are
positioned so that their respective centers respectively over-
lap in a side view, as the relative positional relationships
between the coupling protrusions 83 of the shutter operating
members 80 and the corresponding manual operating mem-
bers 95 reveal in FIGS. 10 and 11. Accordingly, the peripheral
surface of each developing roller 66 (main developing roller
body 67) is in contact with the surface of the corresponding
photosensitive drum 6, as shown in FIGS. 8 and 9, no matter
the position of the inner cylindrical body 159 in the corre-
sponding toner unit 11 (i.e., whether the inner cylindrical
body 159 covers or exposes the first outer-body-side supply
through-hole 156; see FIGS. 17 and 18). More specifically, in
each developing unit 8, a distance between the rotational
center of the operating member 80 and a point where the
developing roller 66 contacts the photosensitive drum 60 is
referred to as distance A. The distance A is a fixed distance. In
the drawer frame 5, a distance between the rotational center of
each manual operating member 95 and a point where the
corresponding photosensitive drum 60 contacts the develop-
ing roller 66 is referred to as distance B. The distance B is also
a fixed distance. According to the embodiment described
above, the distances A and B are equal to each other.

However, with the configuration shown in FIGS. 27, 28,
29, and 30, when the inner cylindrical body 159 is in the open
position shown in FIGS. 27 and 29, the center position of the
manual operating member 95 is slightly offset from the center
position of the shutter operating member 80 in a direction in
which the developing roller 66 is separated from the photo-
sensitive drum 6 along the elongated direction of the second
engagement groove 96 (i.e., upward and forward). In other
words, the distance A is smaller than the distance B. When the
manual operating member 95 is rotated 90 degrees clockwise
from the position shown in FIGS. 27 and 29 (with the second
engagement groove 96 sloping upward and forward), the
coupling protrusion 83 of the shutter operating member 80 is
pulled upward by the second engagement groove 96 as the
second engagement groove 96 rotates clockwise. Through
this operation, the inner cylindrical body 159 is rotated from
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the open position to the closed position while the developing
unit 8 moves obliquely upward and forward and the develop-
ing roller 66 separates from the photosensitive drum 6, as
illustrated in FIGS. 28 and 30.

9. Operations

(9-1) The toner unit 11 is provided with the left and right
enclosing plates 162 and 193 coupled to the inner cylindrical
body 159. The developing unit 8 is provided with the shutter
operating member 80. When the toner unit 11 is mounted in
the developing unit 8 (in the mounting space 64), the shutter
operating member 80 (first engagement grooves 82), left
enclosing plate 162 (engaging bosses 163), and right enclos-
ing plate 193 (engaging bosses 194) are all engaged.

The left and right developing unit support plates 91 pro-
vided integrally with the drawer frame 5 function to retain the
corresponding manual operating members 95. When the
inner cylindrical body 159 is in the open position, the manual
operating members 95 are in a guiding orientation for guiding
the coupling protrusions 83 of the corresponding shutter
operating members 80 in a direction for pressing the devel-
oping roller 66 against the photosensitive drum 6. On the
other hand, when the inner cylindrical body 159 is in the
closed position, the manual operating members 95 are in a
non-guiding orientation extending in a direction intersecting
the pressing direction. Hence, this configuration for guiding
the coupling protrusions 83 in the manual operating members
95 when the manual operating members 95 are in the guiding
orientation can suitably move the developing unit 8 in the
pressing direction.

(9-2) The left and right enclosing plates 162 and 193 are
provided so as to rotate together with the inner cylindrical
body 159. The left and right shutter operating members 80 are
provided for rotating together with the left and right enclosing
plates 162 and 193, respectively. The manual operating mem-
bers 95 can also rotate. When the manual operating members
95 are rotated from the guiding orientation to the non-guiding
orientation, the shutter operating members 80, left enclosing
plate 162, and right enclosing plate 193 also rotate while their
rotational centers move in a direction for separating the devel-
oping roller 66 from the photosensitive drum 6. This configu-
ration can move the inner cylindrical body 159 from the open
position to the closed position and can move the developing
unit 8 in a direction upward and forward, thereby separating
the developing roller 66 from the photosensitive drum 6.

With this construction, the developing roller 66 can be held
in a state separated from the photosensitive drum 6 when the
inner cylindrical body 159 is in the closed position. This can
prevent deterioration of the photosensitive drum 6 caused by
chemical agents present on the developing roller 66, and
deterioration of the developing roller 66 due to compression
set.

Here, the developing unit 8 may simply be moved
obliquely upward and forward a distance sufficient to relieve
the pressing state of the developing roller 66 against the
photosensitive drum 6; the developing roller 66 need not be
separated from the photosensitive drum 6. In other words, the
developing unit 8 may be allowed to move in the pressing
direction (downward and rearward) for pressing the develop-
ing roller 66 against the photosensitive drum 6 when the inner
cylindrical body 159 is in the open position and to restrict
such movement in the pressing direction when the inner
cylindrical body 159 is in the closed position. Relieving the
pressure applied to the photosensitive drum 6 by the devel-
oping roller 66 can reduce wear and tear on both members.
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10. Variations of the Embodiments

10-1. First Variation

As shown in FIGS. 31 and 32, the operating knobs 98 may
be configured to advance and retract in the left and right
directions relative to the corresponding manual operating
members 95. Here, the manual operating members 95 have a
hollow structure. An insertion through-hole 301 that is rect-
angular in a side view is formed in the outer surface of the
manual operating member 95. The operating knob 98 has an
angular C-shape in cross section, the ends of which are
inserted into the insertion through-hole 301. Engaging parts
302 are formed on the ends of the operating knob 98 for
engaging with the peripheral edge of the insertion through-
hole 301. A coil spring 303 is interposed between the manual
operating member 95 and operating knob 98.

When the operating knob 98 is pressed toward the manual
operating member 95 against the urging force of the coil
spring 303, the operating knob 98 is retracted inside the
manual operating member 95, as illustrated in FIG. 32. When
the pressure on the operating knob 98 is relaxed, the urging
force of the coil spring 303 pushes the operating knob 98 out
of the manual operating member 95, as shown in FIG. 31.

When employing this construction, it is preferable to pro-
vide a cover 304, as shown in FIG. 33, for maintaining the
operating knobs 98 in their retracted state inside the manual
operating members 95. The cover 304 is rectangular in a side
view and formed large enough to cover all four operating
knobs 98. With the cover 304 pressing in the four operating
knobs 98 so that the operating knobs 98 are retracted inside
the manual operating members 95, the cover 304 can be
engaged in the side plates 31 and 32 to maintain the operating
knobs 98 in their retracted state.

When the color printer 1 is packaged as a product or is left
unused for an extended period of time, for example, it is
preferable that the cover 304 be mounted on the drawer frame
5 to maintain the toner accommodating part 153 and cases
201 in the toner units 11 and the developing chambers 63 of
the corresponding developing units 8 in a non-communica-
tive state. By doing so, it is possible to prevent any toner from
leaking out of the toner units 11. Especially, in the embodi-
ment of FIGS. 27-30, it is further possible to keep the devel-
oping rollers 66 separated from the photosensitive drums 6.
By doing so, it is possible to prevent wear and tear on the
photosensitive drums 6 and developing rollers 66.

A failsafe member 305 is preferably also provided in the
main casing 2 at a position aligned with the operating knobs
98 in the front-to-rear direction. A groove 306 is formed in the
failsafe member 305 for allowing the operating knobs 98 to
pass when pushing the drawer unit 3 (drawer frame 5) from
the pulled-out position to the accommodated position as long
as the operating knobs 98 are extending in the front-to-rear
direction, but prevents the passage of any operating knob 98
oriented vertically.

In other words, if any of the operating knobs 98 are aligned
with the vertical or if the user has forgotten to attach the cover
304, the operating knobs 98 will collide with the failsafe
member 305 when the drawer unit 3 moves from the pulled-
out position toward the accommodated position. Hence, this
construction can prevent the drawer unit 3 from being
returned to the accommodated position while the developing
chambers 63 of the developing units 8 are not in communi-
cation with the toner accommodating part 153 and cases 201
of the toner units 11.

10-2. Second Variation

As shown in FIG. 34, the belt cleaner 10 may be configured
so that the primary belt cleaning miler 111 contacts the upper

20

40

45

50

55

65

28

flat portion of the sheet-conveying belt 13 near the front end
thereof. In this case, a backup roller 221 is disposed in a
position confronting the primary belt cleaning roller 111
through the flat portion of the sheet-conveying belt 13.

10-3. Third Variation

As shown in FIG. 35, the primary and secondary belt
cleaning rollers 111 and 112 may be omitted from the belt
cleaner 10, and the distal edge of the scraper 119 may be
positioned to contact the sheet-conveying belt 13 directly.

10-4. Fourth Variation

The belt cleaner 10 described in the embodiments is one
example of a recovery unit applying the present invention.
However, the present invention may be applied to a recovery
unit such as a drum cleaner 401 shown in FIG. 36. The drum
cleaner 401 recovers waste toner from the surface of the
photosensitive drum 6.

The drum cleaner 401 is provided with a case 402. The case
402 has a general C-shape in cross section and opens toward
the photosensitive drum 6.

A scraper 403 is attached to the top edge of the case 402.
The scraper 403 has a plate shape and extends downward
from the front edge of the case 402. The bottom edge of the
scraper 403 contacts the surface of the photosensitive drum 6
on the rear side thereof.

An auger 404 is disposed inside the case 402. The auger
404 is configured of an auger shaft 405 oriented in the left-
to-right direction, and an auger screw 406 that is formed in a
helical shape around the circumference of the auger shaft 405.
The right end of the auger shaft 405 is rotatably supported in
the right side plate 32 (see FIG. 8).

The outer conveying unit 131 extends obliquely upward
and forward from a position confronting the drum cleaner 401
in the left-to-right direction. The left end of the auger shaft
405 is rotatably supported in the bottom end of the opposing
wall 132 constituting the outer conveying unit 131.

As the photosensitive drum 6 rotates, waste toner carried
on the surface of the photosensitive drum 6 is scraped off by
the scraper 403. The waste toner scraped off the surface of the
photosensitive drum 6 is received in the case 402. The auger
404 rotating inside the case 402 conveys toner in the case 402
leftward and supplies the toner into the outer conveying unit
131 (the waste toner conveying chamber 134).

While the invention has been described in detail with ref-
erence to the embodiments and variations thereof, it would be
apparent to those skilled in the art that various changes and
modifications may be made therein without departing from
the spirit of the invention.

What is claimed is:

1. An image-forming device, comprising:

a holding member;

a photosensitive body held by the holding member;

a developing unit having a developer material bearing
body, the developer material bearing body being config-
ured to bear developer material thereon and supply
developer material from the developer material bearing
body to a surface of the photosensitive body;

a developer cartridge that can be mounted in and detached
from the developing unit and that has a case and a shut-
ter, the case being formed with a through-hole, through
which developer material accommodated inside the case
is supplied to the developing unit, the shutter being
configured so as to be capable of moving between an
open position opening the through-hole and a closed
position closing the through-hole; and

a developing unit movement control mechanism that is
configured to allow the developing unit to move in a
pressing direction for pressing the developer material
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bearing body against the photosensitive body when the 3. The image-forming device as claimed in claim 2,
shutter is in the open position and to restrict the move- wherein

ment in the pressing direction when the shutter is in the
closed position.
2. The image-forming device as claimed in claim 1,

the first operating member is configured to rotate together
with the shutter,

wherein the developing unit movement control mechanism the second operating member is configured to rotate
includes: ] ) ) together with the first operating member when the sec-
a first operating member that is provided to the developer ond operating member is engaged with the first operat-

cartridge and that is coupled to the shutter;
a second operating member that is provided to the devel-
oping unit, that has a guided portion, and that is config-

ing member, and

10 the guiding member is configured to rotate relative to the

ured to be engaged with the first operating member when holding member, and

the developer cartridge is mounted in the developing wherein when the guiding member is rotated from the

unit; and guiding orientation to the non-guiding orientation, the
a guiding member that is provided to the holding member guiding member rotates the first operating member and

and th?‘t 18 conﬁgureq to l?e ma guldlpg orentation L the second operating member to move the shutter from

extending in the pressing direction to guide the guided the open position to the closed position, while moving

portion in the pressing direction when the shutter is in
the open position, and to be in a non-guiding orientation
extending in a direction intersecting the pressing direc-
tion to restrict movement of the guided portion in the 20
pressing direction when the shutter is in the closed posi-
tion. % % % %

rotational centers of the first operating member and the
second operating member in a direction to separate the
developer material bearing body away from the photo-
sensitive body.



